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Abstract
Vascular architecture changes during the development of cancer. Dot-like loop vessels and brownish color changes in the
areas between vessels are typical ﬁndings in high-grade intraepithelial neoplasia or cancer. Nonloop vessels followed by
nonloop thick vessels appear with cancer inﬁltration. This article is part of an expert video encyclopedia.
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Video Related to this Article
Technique
Narrow band imaging (NBI) with magniﬁcation.
Iodine staining.
Materials
• Video endoscopy system: EVIS LUCERA system; Olympus,
Tokyo, Japan.
• Endoscope: GIF-Q240Z; Olympus, Tokyo, Japan.
• GIF-H260Z; Olympus, Tokyo, Japan.
• Structure enhancement function of NBI: B8.
• Black soft hood: MB-162 for GIF-Q240Z; Olympus, Tokyo,
Japan.
• MB-46 for GIF-H260Z; Olympus, Tokyo, Japan.
• Solution: Lugol’s solution 0.6%.
Background and Endoscopic Procedure
The diagnosis and prediction of tumor inﬁltration depth
are crucial for selecting the optimal treatment strategy for
esophageal lesions. The surface structure and vascular archi-
tecture of the tumor change during the development of
esophageal squamous neoplasia, and these features can thus
be used to predict the degree of cancer inﬁltration. A new
endoscopic classiﬁcation, the Japan Esophageal Society clas-
siﬁcation, was developed in 2011 to predict inﬁltration depth
in esophageal squamous neoplasia,1 based on two former
classiﬁcations.2,3
Initial inspection by NBI is usually performed with
unmagniﬁed or only slightly magniﬁed images. Dot-like loop
vessels and brownish color changes in the areas between
vessels are typical ﬁndings in high-grade intraepithelial neo-
plasia or cancer. High-magniﬁcation endoscopic staging is
based on the appearance of the superﬁcial vascular archi-
tecture, especially changes in intrapapillary capillary loops.
The typical ﬁndings for each tumor category are as follows.
High-grade intraepithelial neoplasia or cancer limited to
the epithelium or invading the lamina propria:
1. Loop vessels: Vessels demonstrating dilatation, tortuosity,
caliber change, various shapes, and elongation.
2. Avascular area – small: Avascular area measuringr0.5 mm
surrounded by vessels.
Cancer invading the muscularis mucosa or the submucosa
r200 mm:
1. Nonloop vessels: Destruction of loop-like structure of
vessels and appearance of thin branch-shaped vessels.
2. Avascular area – middle: Avascular area measuring
0.6–3.0 mm surrounded by nonloop vessels.
Cancer invading the submucosa 4200 mm:
1. Nonloop thick vessels: Destruction of loop-like structure of
vessels and appearance of thick greenish nonloop vessels.
2. Avascular area – large: Avascular area 43 mm surrounded
by nonloop vessels.
Key Learning Points/Tips and Tricks
• Dot-like loop vessels and brownish color changes in the
areas between vessels are typical ﬁndings in high-grade
intraepithelial neoplasia or cancer.
• Nonloop vessels suggest cancer inﬁltration into the mus-
cularis mucosa or the submucosa r200 mm.
• Nonloop thick vessels suggest cancer inﬁltration into the
submucosa 4200 mm.
• A new endoscopic classiﬁcation, the Japan Esophageal
Society classiﬁcation, was developed in 2011.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Scripted Voiceover
00:00 Narrow band imaging (NBI), provides a clear image
of the mucosal surface in esophageal cancers. The
mucosal microstructure changes dramatically with
the development of the cancer. Diagnosis and
prediction of inﬁltration depth in esophageal
neoplasias can thus be achieved by observing the
architecture of the esophageal microvasculature.
This video presents the diagnostic process for
esophageal squamous neoplasia based on the new
Japan Esophageal Society classiﬁcation.
00:33 The ﬁrst case demonstrates dot-like loop vessels
typical of high-grade intraepithelial neoplasia,
cancers limited to the epithelium and the lamina
propria.
00:49 This is an esophageal cancer in the upper
esophagus. We can identify the lesion as a red
area.
01:04 Using NBI, however, the lesion appears as a
brownish area.
01:13 Brownish dots are visible in a slightly magniﬁed
image.
01:22 When we observe the lesion at maximum
magniﬁcation, we can see dilatation, tortuosity and
various shapes of the vessels and brownish color
changes in the areas between the vessels.
01:47 The histologic diagnosis of the resected specimen
was a cancer limited to the epithelium.
01:55 The second case presents a small avascular area
typical of cancers limited to the epithelium and the
lamina propria.
02:11 This is an esophageal cancer in the lower esophagus.
02:23 The brownish area suggests that the cancer extends
over half the circumference of the esophagus.
02:38 When we get closer to the lesion, we can see the
honeycomb-like appearance, and at high
magniﬁcation, many small avascular areas become
apparent.
02:58 The histologic diagnosis of the resected specimen
was a cancer invading into the lamina propria.
03:07 The third case demonstrates non-loop vessels typical
of cancers invading into the muscularis mucosa or
the submucosa by up to 200 mm.
03:23 This is an esophageal cancer in the mid-esophagus.
We can see a reddish area with an irregular surface.
03:37 Using NBI, we can see a shallow, depressed,
brownish area.
03:51 Closer examination shows brownish dots in the
surrounding area.
04:03 And linear, branch-shaped vessels in the central
area.
04:20 The histologic diagnosis of the resected specimen in
this case was a cancer invading into the muscularis
mucosa.
04:29 The fourth case shows a mid-sized avascular area
typical of cancers invading into the muscularis
mucosa or the submucosa by up to 200 mm.
04:46 This is an esophageal cancer in the mid-esophagus.
Marker clips were placed adjacent to the lesion at
the previous hospital. The lesion was slightly
elevated at the oral end.
05:07 Magniﬁcation of the elevated area shows avascular
areas surrounded by non-loop vessels about 1 mm
in diameter.
05:34 Iodine staining shows a cancer extending over two
thirds of the circumference of the esophagus.
05:39 The histologic diagnosis of the resected specimen
was a cancer invading into the muscularis mucosa.
05:48 The ﬁfth case presents non-loop thick vessels typical
of cancers invading into the submucosa deeper
than 200 mm.
06:04 This is an esophageal cancer with a nodule in the
lower esophagus.
06:10 Using NBI, we can see brownish areas and vascular
changes across the whole circumference of the
esophagus, probably suggesting spreading of the
cancer.
06:28 When we get close to the nodule and observe it at
high magniﬁcation, we can see a linear greenish
non-loop vessel. This vessel is much thicker than
the surrounding non-loop vessels.
06:53 Iodine staining shows a cancer of at least 5 cm
spread across the whole circumference of the
esophagus.
07:06 The clinical diagnosis was a cancer invading into the
submucosa by more than 200 mm.
07:15 Detailed observation of the vascular architecture of
esophageal neoplasias by NBI is therefore very
important because it can provide valuable
information for the diagnosis and prediction of
inﬁltration depth in such tumors.
References
1. Oyama, T.; Ishihara, R.; Takeuchi, M.; et al. Usefulness of Japan Esophageal
Society Classiﬁcation of Magniﬁed Endoscopy for the Diagnosis of Superﬁcial
Esophageal Squamous Cell Carcinoma. Gastrointest. Endosc. 2012, 75,
Tu1588.
2. Yoshida, T.; Inoue, H.; Usui, S.; et al. Narrow-band Imaging System with
Magnifying Endoscopy for Superﬁcial Esophageal Lesions. Gastrointest.
Endosc. 2004, 59, 288–295.
3. Arima, M.; Arima, H.; Tada, M. Evaluation of Microvascular Pattern
Classiﬁcation of Superﬁcial Esophageal Lesions by Magnifying Endoscopy.
Stomach and Intestine 2007, 42, 589–595.
Narrow Band Imaging for Diagnosis and Prediction of Inﬁltration Depth of Esophageal Neoplasias91
